Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.052; wR factor = 0.118; data-to-parameter ratio = 13.7.
In the title compound, C 14 H 14 BrNO 2 S, there are two similar non-equivalent molecules in the asymmetric unit, displaying three chiral centres each. In the crystal structure, they are linked by intermolecular N-HÁ Á ÁO hydrogen bonds to form infinite chains, which are in turn connected by weak BrÁ Á ÁH and SÁ Á ÁH interactions.
Related literature
For related literature on the applications of thiophene derivatives, see: Zaragoza Dorwald (2000); Kovalenko & Victorova (2005) . For analogous conformations, see: Bilokin et al. (1988) ; Raev et al. (2004) ; Biala et al. (2002) ; Konovalova et al. (2007) ; O 'Callaghan et al. (1997) ; Zefirov & Zorky (1995 
Data collection
Siemens P3/PC diffractometer Absorption correction: integration (XPREP; Siemens, 1991) T min = 0.611, T max = 0.855 7869 measured reflections 4773 independent reflections 3383 reflections with I > 2/s(I) R int = 0.012 2 standard reflections every 98 reflections intensity decay: 1% Refinement R[F 2 > 2(F 2 )] = 0.052 wR(F 2 ) = 0.118 S = 1.03 4773 reflections 348 parameters H-atom parameters constrained Á max = 0.37 e Å À3 Á min = À0.43 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Comment
The fragment of thiophene is a very important pharmacophore part of many biologically active compounds. Thiophene derivatives are used as antitussives (Zaragoza Dorwald, 2000; Kovalenko & Victorova, 2005) , antibiotics, anaesthetics, antiparasitics, resolvents, anthelmintic drugs, anticholinergic drugs, antiulcer agents, antihistamines. Investigation of the molecular structure of these compounds may provide useful information for understanding the mechanism of their biological activity. In this paper we report the molecular and crystal structure of the 2-aroyl-3-amino-4-arylsulfonyl-5-arylaminothiophene. There are two molecules in the asymmetric unit (labelled A and B in Fig. 1) , with a similar distribution of chiral centers (C1, C9 and C13). Both molecules have similar geometrical characteristics: the piperidine-2-tione and tetrahydropyran rings adopt a half-chair conformation; deviations of the C1 and C13 atoms of the tetrahydropyrimidine ring from the mean-square planes of the remaining atoms in the ring are -0.46 (1) Å, 0.44 (1) Å and 0.37 (1) Å, -0.51 ( et al., 2007; Raev et al., 2004; Bilokin et al., 1988; O'Callaghan et al., 1997; Biala et al., 2002) . The C13-C14 bond has an equatorial orientation with regard to the piperidine-2-tione ring (the N10-C9-C13-C14 torsion angle being -176.6 (3)° and -179.8 (3)° (A, B respectively). The acetyl group adopts an orthogonal arrangement relative to the C9-C13 bond (the C9-C13-C14-O14 torsion angle being 92.4 (4)°, -89.8 (4)° (A, B respectively). The main H-bonding interactions are presented in Table 1 . Molecules pack as infinite chains of alternating A and B molecules, due to intrachain N-H···O and weak C-H···Br interactions. Neighbouring chains in turn are connected by weak C-H···.S interactions as well as by stacking interactions between phenyl rings with an interplanar distance of 3.37 (1) Å.
Experimental
The title compound was obtained by one-pot synthesis, starting from a mixture of 1 mmol 6-bromocoumarine-3-thioamide and 1.2 mmol of 2,4-pentanedione in 5 ml of methanol containing catalytic amounts of piperidine, which was refluxed for 5 min. Then it was cooled to 500 C and 2 mmol of potassium alkali was added. The reaction mixture was stirred at 500 C for 6 h (monitored by TLC). Then it was cooled to r.t. and diluted with water. Formed precipitate was filtered and washed with water and water-methanol, 1:1.
supplementary materials sup-2 Refinement All H atoms were located from an electron density difference map and included in the refinement in the riding motion approximation with U iso constrained to be 1.5 times U eq of the carrier atom for the methyl groups and 1.2 times U eq of the carrier atom for the other atoms. Fig. 1 . View of the title compound with atomic numbering. Displacement ellipsoids drawn at a 50% probability level. 
Figures
1-(8-Bromo-2-methyl-4-thioxo-3,4,5,6-tetrahydro-2H-2,6-methano-1,3-benzoxazocin-11-yl)ethanoneR[F 2 > 2σ(F 2 )] = 0.052 w = 1/[σ 2 (F o 2 ) + (0.0597P) 2 + 0.9457P] where P = (F o 2 + 2F c 2 )/3 wR(F 2 ) = 0.118 (Δ/σ) max = 0.001 S = 1
Geometric parameters (Å, °)
Br1A-C4A 1.918 (4) Br1B-C4B 1.909 (4) S1A-C11A 1.663 (4) S1B-C11B 1.662 (4) C2A-C1A-C12A 110.6 (3) C2B-C1B-C12B 109.8 (3) C2A-C1A-C13A 111.7 (3) C2B-C1B-C13B 110.6 (3) C12A-C1A-C13A 106.3 (3) C12B-C1B-C13B 106.6 (3) C2A-C1A-H1A 109.4 C2B-C1B-H1AA 109.9 C12A-C1A-H1A 109.4 C12B-C1B-H1AA 109.9 C13A-C1A-H1A 109.4 C13B-C1B-H1AA 109.9 C7A-C2A-C3A 117.5 (3) C3B-C2B-C7B 118.2 (3) C7A-C2A-C1A 121.0 (3) C3B-C2B-C1B 120.9 (3) C3A-C2A-C1A 121.5 (3) C7B-C2B-C1B 120.9 (3) C4A-C3A-C2A 120.2 (3) C4B-C3B-C2B 120.7 (4) C4A-C3A-H3A 119.9 C4B-C3B-H3AA 119.7 C2A-C3A-H3A 119.9 C2B-C3B-H3AA 119.7 C3A-C4A-C5A 121.9 (4) C3B-C4B- 
